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(54) DEVICE AND METHOD FOR INSPECTING SHAPE 

(57)Abstract: 

PURPOSE: To rapidly detect any defect in shape of a 
subject for detection and its position by converting the 
positions of plural parting points set on the contour of an 
image into a chain code, and comparing the chain code 
with the contour code line of a reference image for every 
block. 

CONSTITUTION: A reference image of, e.g. a tablet to 
be inspected is binarized 30 at a predetermined 
threshold, noises resulting from contraction and swelling 
are eliminated, and the overall periphery of its contour is 
converted into a chain code 9, which is then stored in a 
code line memory 40. The permissible error of a block 
length obtained from a code line and the permissible 
error of the coordinates of each parting point on the 

contour are set in a comparison circuit 5. Then, an image of the tablet to be inspected is 
similarly processed by an image processing circuit 3, the arrangement of its chain code is 
stored in an encoding memory 41, and block lengths obtained from the chain code 
arrangements stored in the memories 40, 41 are compared for every block by the circuit 5, 
and when the difference between the block lengths is out of the permissible error, the 
coordinates of the parting points are compared, and when the difference between the 
coordinates is in excess of its permissible error, the corresponding block is determined to 
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contain defects, and the coordinates of its parting point are displayed 7. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an inspected object, for example, the configuration test 
equipment which detects the correction of the appearance configuration of a tablet, and the configuration 
inspection approach. 
[0002] 

[Description of the Prior Art] In the production process of an object, in order to automate the business 
which inspects the correction of the appearance configuration of an object, configuration test equipment 
(1) as shown in drawing 1 is proposed. **** test equipment is used for configuration inspection of a 
tablet etc. in many cases, and illustrates a tablet as an inspected object in the following publications. 
This test equipment (1) forms the lamp (1 1) which compares a camera (10) above the tablet (2) 
conveyed on the band conveyor (12), and compares a tablet (2) with the side of a camera (10) from the 
slanting upper part, respectively. The image of the tablet (2) irradiated with the lamp (1 1) is sent to an 
image-processing circuit (3) through a camera (10). In an image-processing circuit (3), the obtained 
image is binary-ization-processed and image recognition processing is performed based on this binary- 
ized image. 

[0003] The image-processing circuit (3) is made to memorize first the image data of the normal of the 
tablet (2) which should be detected as criteria image data. Said binary-ized image data and criteria image 
data are compared, and a tablet (2) judges whether it is the configuration of normal. As this decision 
technique, the border line of the technique by the so-called labeling processing of [ area / of an image / 
criteria image data ] or image data is measured, and there is technique [ criteria image data / die length / 
of this border line ]. Labeling processing is processing which considers that those pixel groups are one 
group, and assigns a label with a figure or a notation when a pixel adjoins and exists in image data here, 
and when the contiguity pixel generally exists in vertical and horizontal any they are, 4 connection 
labeling processing it is considered that is one group is used (refer to 45 pages - "image-processing- 
fundamentals technique" (technical Hyoronsha issue) 49 pages). 
[0004] 

[Problem(s) to be Solved by the Invention] In conventional configuration test equipment, since the 
configuration of a tablet (2) is inspecting whether it is normal by the area or the boundary length of 
image data, when faults, such as a chip and a swelling, are in the configuration of a tablet (2), for 
example, even if it can distinguish, it is not understood whether which part is poor that the configuration 
of a tablet (2) is poor. Moreover, since all the elements of both image data are compared and the defect 
is distinguished, by the time it obtains a distinction result, it will take time amoun t. This invention aims 
at pinpointi ng the location of a fault and dete cting th e defect of a detected material quickly in the "~ 
^ ^igm : aIionlest equi pmenLwIn ch detectsTfirdgfecTot the configur ation of a detected material. 
[0005] 

[Means for Solving the Problem] The chain code processing circuit which configuration test equipment 
sets up two or more dividing points on the profile of the captured image, and expresses the location of 
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each dividing point with a code (9), The memory which classifies and stores the code train which shows 
the profile of a criteria image for every predetermined section (40), While connecting with the memory 
(41) which stores the code train corresponding to this partition which shows the profile of an inspected 
object for every section, both memory (40), and (41) The allowable error between the code trains stored 
in both memory (40) and (41) is set up beforehand. It has the comparator circuit (5) which outputs the 
code train stored in both memory (40) and (41) with the data of a section location [ / information / on 
this difference ] when the difference beyond an allowable error is detected as compared with the order of 
the section. Moreover, the allowable error beforehand set as the comparator circuit (5) consists of the 
allowable error over the section length obtained from a code train, and the allowable error over the 
coordinate of the dividing point on a profile. 
[0006] 

[Function and Effect] A comparator circuit (5) outputs the information on this difference with the data of 
the compared section location, when the difference exceeding an allowable error [ as opposed to the 
coordinate of section length and a dividing point for the code train stored in both memory (40) and (41) ] 
is detected as compared with the order of the section. Therefore, when a fault is one of inspected objects, 
it can specify in which location this fault exists, moreover, the conventional equipment which compares 
the whole surface product and perimeter length of a tablet (2) since a fault is searched in order of the 
section - comparing — discovery of a fault - base - it can do quickly. 
[0007] 

[Example] Hereafter, it explains in full detail using a drawing per example of this invention. As shown 
in drawing 1 , configuration test equipment (1) is equipped with the image-processing circuit (3) 
connected with the camera (10), and the lamp (1 1) which irradiates a tablet (2) and a camera (10) as 
usual. A camera (10) projects the tablet (2) irradiated by the lamp (1 1), and the projection image is sent 
to an image-processing circuit (3). In this example, the description is in the image processing in an 
image-processing circuit (3). Drawing 2 is the block diagram showing the internal configuration of an 
image-processing circuit (3). An image-processing circuit (3) is equipped with a binary-ized processing 
circuit (30), a noise processing circuit (31), and a chain code processing circuit (9) in order toward an 
output side from an input side, and connects this chain code processing circuit (9) to two code train 
memory (40) and (41) alternatively through a circuit changing switch (8). Near the circuit changing 
switch (8), CPU (4) is prepared and this circuit changing switch (8) is switched by CPU (4). The 
outgoing end of code train memory (40) and (41) is connected to the comparator circuit (5). The graphic 
form information from a comparator circuit (5) is sent to a drawing circuit (6), and a drawing circuit (6) 
displays the drawn image on a display (7). Hereafter, actuation of each circuit is explained using the 
flow chart of drawing 3 and drawing 4 . 

[0008] First, the image of the tablet (2) used as criteria is captured with a camera (10) (SI). With 
predetermined threshold level, the image of the incorporated tablet (2) is binary-ization-processed in a 
binary-ized processing circuit (30), as shown in drawing 1 1 (S2). Then, a binary-ized image performs 
noise rejection processing which consists of contraction and expansion in a noise processing circuit (31). 
Contraction processing is shown below. The pixel condition before contraction processing is shown in 
drawing 12 (a), and the pixel condition after contraction processing is shown in drawing 12 (b). At 
drawing 12 , a dot shows the other image part for a graphic element by ** 1 **. 
[0009] A screen is first divided into the partition of a pixel unit, and each pixel on a screen is detected. 
And the pixel located in the four directions of the point whose pixel is a dot is erased from a screen. For 
example, in drawing 12 (a), the pixel of eye two-line trains [ two trains ] is ** 1 **, and since an vertical 
and horizontal pixel is a dot, in drawing 12 (b), the pixel of eye these two-line trains [ two trains ] serves 
as a dot. It is the processing which makes it produce a pixel when there is no pixel in the point located in 
the four directions of the pixel of arbitration contrary to [ contraction processing ] expansion processing. 
Drawing 12 (c) is in the pixel condition after carrying out expansion processing of the pixel condition 
shown in drawing 12 (b) (refer to 54 pages - the aforementioned "image-processing-fundamentals 
technique" (technical Hyoronsha issue) 56 pages). A noise is removed by performing such contraction / 
expansion processing several times. 
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[0010] The image after the noise was removed is sent to a chain code processing circuit (9) (S3). CPU 
(4) connects a circuit changing switch (8) with one code train memory (40). Here, chain code processing 
sets up a reference point and two or more dividing points on the border line of an image, expresses the 
sense of each dividing point over a reference point with the figure called a direction code, and expresses 
the profile of an image by the digit string (refer to 93 pages - "computer-image-processing" (SANPO 
PUBLICATIONS) 95 pages). A direction code shows the direction of the dividing point over a reference 
point in order in the figure to 0-7, as shown in drawing 5 . When the direction of the dividing point over 
a reference point is not in agreement in the direction of [ to 0-7 ], a nearby direction code show s. In th is 
example 1 as shown in drawing 6 . while prep aring the profile of a tablet (9) o n X-Y coordinate, four 
points A, EL C, flr> d D whirh separated mutually clockwise are first set up at equal intervals this 



b order line. The first reference point is set to A and the coordinate is set to (0, 0). The coor dinate 
location of each dividing point is expressed with a direction code, and a chain code array is created 
about each section length so that two or more dividing points may be later set up and mentioned at equal 
intervals next, respectively about the four sections, A-B, B-C, C-D, and D-A. In addition, although the 
configuration of a tablet (2) is circular, 8 after [ expedient ] explaining square shape is resembled, and 
drawing 6 shows it. 

[001 1] The procedure of a chain code array is shown below. Two or more dividing points are defined at 
equal intervals within each section. In the example shown in drawing 6 , a dividing point (21) and (22) 
are set for one dividing point (20) to a corner between this point (20) and Points A and B, respectively. 
Next, it searches sequentially from A in which direction the next point is located to the point used as 
criteria in the counterclockwise direction, and it is expressed with a direction code. Although many 
dividing points are set up within each section in actual chain code processing, the point dividing after 
[ expedient ] explaining is set to three in drawing 6 . 

[0012] In drawing 6 , the dividing point (21) which adjoins each other by the counterclockwise rotation 
side to a reference point A is located in the negative direction of the X-axis, and the forward direction of 
a Y-axis. That is, the direction code of a dividing point (21) turns into a code of "5" shown in drawing 5 
R> 5. Chain code processing circuit (9) once memorizes the code of "5", and makes the coordinate of 
dividing point (21) (-1 and 1). Next, a reference point is transposed to a dividing point (21), and the 
dividing point (20) which adjoins each other by the counterclockwise rotation side from this point (21) 
is measured. The direction code of a dividing point (20) is set to "5." "5" which is the direction code of a 
dividing point (20) after the code of "5 M which memorized the chain code processing circuit (9) 
previously - memorizing — the coordinate of this point (20) - (— it considers as -2 and 2). 
[0013] Hereafter, if the same actuation is repeated, in section A-B, a chain code array will be set to 5566 
and the coordinate of Point B will become (-2 and 4). Hereafter, the above-mentioned actuation is 
carried out also in other sections, and a chain code array is acquired about the dividing point of the 
border-line perimeter of a tablet (2). A chain code array is memorized by code train memory (40) 
t changing switchY8) ;JhMdi^ 



...should serve as criteria 
^ramfe^ (12) 



ir^oycHpmre an 



inspect 



ion 



is operated and the tablet (2) which should be inspected is set as the location which countered the 
camera (10). CPU (4) switches a circuit changing switch (8), and connects a chain code processing 
circuit (9) with different code train memory (41) from the code train memory (40) the chain code array 

was ^M^^^M^^^U^^^^^^^^^^^^^ be 

- ~ - J - — - — - — ^ < — * ^^e/same processing as the above; and stores the 
spired ctiai^ 

[0015] If the completion of an input of the chain code array is carried out at code train memory (41), 
CPU (4) operates a comparator circuit (5) and a comparator circuit (5) compares the section length 
obtained from the chain code array stored in both code train memory (40) and (41) for every section 
(S8). For example, in section A-B, since a chain code array consists of 5566 and four codes, section 
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length is 4. iillffll^feiaiM 

^foidimg^pQinih^^ section in tfie 

^o^^^^^^Srff5> In here, even if the allowable error of section length and the allowable error of 
th^ m or H '" atf> nfMrh HiviHinp point have a chip and a swelling to the tablet' ( 2) used as criteria, they are 
determined from the amount allowed on the efficacy of a tablet (2). Moreover, if it is the configuration 
where covered the perimeter of a tablet (2) and slight irregularity continued as shown, for example in 
drawing 8 , although section length will exceed an allowable error, there are some which are allowed on 
the efficacy of a tablet (2). it is not considered that even this tablet (2) is a defect ~ as -- the allowable 
error of section length -- in addition, it has set up to the allowable error of the coordinate of each 
dividing point. 

[0016] In the one section, a comparator circuit (5) will be compared about (S9) and the next section, if 
the difference of section length is in an allowable error. It judges whether the comparator circuit (5) 
compared about the profile perimeter of a tablet (2) (SI 1), and in all the sections, if it judges that it is 
less than an allowable error, the signal that he has no abnormalities will be emitted rs 1 2V ;ln>the-one 
^sgctiortEi^ 

" ' ~ * *" ' " " le^aiid the 




•atfllMflfl^ ahd'displays a drawing 

[0017] Actuation of the comparator circuit (5) shown in S14 from step S8 of a flow chart is concretely 
s hown supposing the case wherejt dents and there is (28) in section A-B , as shown in drawing 7 . In the 
following publications, 1 and theallowable error ot a coordinate are assumed to be ^for^j^awdyle 
error of section length, respectively, ^-depression (28) is formed r ang ing from the dividing point (2 QUo 
Point B, and the Chain c r>He array is created hetorehfH * hp i | H ^e ^itj cucuit m . un the 

j__fi1e nfajjjpr ession f28V three dividin g points (?3\ (7A\ and (25^ are set up. and the chain code array 
to Point B is set to 0664 from a dividing point (23 ). Therefore, in section A-B. a chain code array is set 
jn ^^n^^nH section length is set to 6. Since a chain code array is 5566 by the image of the normal of a 
tablet (2) like the above-mentioned and section length is 4, the difference of section length is set to 2. 
Since the difference of section length is beyond an allowable error, a comparator circuit (5) distinguishes 
that a fault is in section A-B. Since the code of the point [ dividing / 2nd ] (20) corresponds from a 
reference point A and codes differ from this point (20) before Point B, it turns out that there is a fault in 
the meantime. 




IphM^W^ toblet.Q) shown 

lwan4ftspe»n*MWe^s s a 



LJaata. 

[0019] It becomes the shape of a rectangle which shows that this graphic form is dented as shown in 
drawing 10 , and it has (28), and it dents on a display (7) and the graphic form and section A-B of (28) 
are shown in it. Thus, the section and the configuration of a fault of a tablet (2) are known, the section 
which took out the tablet (2) and was displayed on the display (7) when this tablet (2) judged the 
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operator who is looking at the display (7) to be poor - a fault and its configuration — base - it can check 
quickly. In addition, the tablet (2) judged to be poor is further conveyed on a band conveyor (12), after 
checking a fault and its configuration. With the drawing equipment (not shown) coordinated with the 
image-processing circuit (3) next, although this tablet (2) can also be sampled, this drawing equipment is 
a well-known technique, and omits a publication. 

[0020] In this example, the profile of a tablet (2) is searched at the predetermined section, a fault is 
searched for every partition opium poppy and section, and if there is a fault, the configuration will be 
displayed, therefore, the conventional equipment which compares the whole surface product an^.^ 
perimeter length of a tablet (2) -- comparing -- discovery of a fault - base it can do quickly ane||jhe 
Ideation of a fault can also J|||pinpointed easily. In this example, although the tablet was illustrated as an 
inspected object, it cannot be overemphasized that can apply this example to the test equipment of not 
only a tablet but various configurations. 

[0021] Explanation of the above-mentioned example is for explaining this invention, and it should not 
be understood so that invention of a publication may be limited to a claim or the range may be ****(ed). 
Moreover, as for each part configuration of this invention, it is needless to say for deformation various 
by technical within the limits given not only in the above-mentioned example but a claim to be possible. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application] This invention relates to an inspected object, for example, the configuration test 
equipment which detects the correction of the appearance configuration of a tablet, and the configuration 
inspection approach. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In the production process of an object, in order to automate the business 
which inspects the correction of the appearance configuration of an object, configuration test equipment 
(1) as shown in drawing 1 is proposed. **** test equipment is used for configuration inspection of a 
tablet etc. in many cases, and illustrates a tablet as an inspected object in the following publications. 
This test equipment (1) forms the lamp (11) which compares a camera (10) above the tablet (2) 
conveyed on the band conveyor (12), and compares a tablet (2) with the side of a camera (10) from the 
slanting upper part, respectively. The image of the tablet (2) irradiated with the lamp (1 1) is sent to an 
image-processing circuit (3) through a camera (10). In an image-processing circuit (3), the obtained 
image is binary-ization-processed and image recognition processing is performed based on this binary - 
ized image. 

[0003] The image-processing circuit (3) is made to memorize first the image data of the normal of the 
tablet (2) which should be detected as criteria image data. Said binary-ized image data and criteria image 
data are compared, and a tablet (2) judges whether it is the configuration of normal. As this decision 
technique, the border line of the technique by the so-called labeling processing of [ area / of an image / 
criteria image data ] or image data is measured, and there is technique [ criteria image data / die length / 
of this border line ]. Labeling processing is processing which considers that those pixel groups are one 
group, and assigns a label with a figure or a notation when a pixel adjoins and exists in image data here, 
and when the contiguity pixel generally exists in vertical and horizontal any they are, 4 connection 
labeling processing it is considered that is one group is used (refer to 45 pages - "image-processing- 
fundamentals technique" (technical Hyoronsha issue) 49 pages). 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/21/2006 



JP,08-327560,A [TECHNICAL PROBLEM] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In conventional configuration test equipment, since the 
configuration of a tablet (2) is inspecting whether it is normal by the area or the boundary length of 
image data, when faults, such as a chip and a swelling, are in the configuration of a tablet (2), for 
example, even if it can distinguish, it is not understood whether which part is poor that the configuration 
of a tablet (2) is poor. Moreover, since all the elements of both image data are compared and the defect 
is distinguished, by the time it obtains a distinction result, it will take time amount. This invention aims 
at pinpointing the location of a fault and detecting the defect of a detected material quickly in the 
configuration test equipment which detects the defect of the configuration of a detected material. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 . * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] The chain code processing circuit which configuration test equipment 
sets up two or more dividing points on the profile of the captured image, and expresses the location of 
each dividing point with a code (9), The memory which classifies and stores the code train which shows 
the profile of a criteria image for every predetermined section (40), While connecting with the memory 
(41) which stores the code train corresponding to this partition which shows the profile of an inspected 
object for every section, both memory (40), and (41) The allowable error between the code trains stored 
in both memory (40) and (41) is set up beforehand. It has the comparator circuit (5) which outputs the 
code train stored in both memory (40) and (41) with the data of a section location [ / information / on 
this difference ] when the difference beyond an allowable error is detected as compared with the order of 
the section. Moreover, the allowable error beforehand set as the comparator circuit (5) consists of the 
allowable error over the section length obtained from a code train, and the allowable error over the 
coordinate of the dividing point on a profile. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, it explains in full detail using a drawing per example of this invention. As shown 
in drawing 1 , configuration test equipment (1) is equipped with the image-processing circuit (3) 
connected with the camera (10), and the lamp (11) which irradiates a tablet (2) and a camera (10) as 
usual. A camera (10) projects the tablet (2) irradiated by the lamp (11), and the projection image is sent 
to an image-processing circuit (3). In this example, the description is in the image processing in an 
image-processing circuit (3). Drawing 2 is the block diagram showing the internal configuration of an 
image-processing circuit (3). An image-processing circuit (3) is equipped with a binary-ized processing 
circuit (30), a noise processing circuit (31), and a chain code processing circuit (9) in order toward an 
output side from an input side, and connects this chain code processing circuit (9) to two code train 
memory (40) and (41) alternatively through a circuit changing switch (8). Near the circuit changing 
switch (8), CPU (4) is prepared and this circuit changing switch (8) is switched by CPU (4). The 
outgoing end of code train memory (40) and (41) is connected to the comparator circuit (5). The graphic 
form information from a comparator circuit (5) is sent to a drawing circuit (6), and a drawing circuit (6) 
displays the drawn image on a display (7). Hereafter, actuation of each circuit is explained using the 
flow chart of drawing 3 and drawing 4 . 

[0008] First, the image of the tablet (2) used as criteria is captured with a camera (10) (SI). With 
predetermined threshold level, the image of the incorporated tablet (2) is binary-ization-processed in a 
binary-ized processing circuit (30), as shown in drawing 1 1 (S2). Then, a binary-ized image performs 
noise rejection processing which consists of contraction and expansion in a noise processing circuit (3 1). 
Contraction processing is shown below. The pixel condition before contraction processing is shown in 
drawing 12 (a), and the pixel condition after contraction processing is shown in drawing 12 (b). At 
drawing 12 , a dot shows the other image part for a graphic element by **1**. 
[0009] A screen is first divided into the partition of a pixel unit, and each pixel on a screen is detected. 
And the pixel located in the four directions of the point whose pixel is a dot is erased from a screen. For 
example, in drawing 12 (a), the pixel of eye two-line trains [ two trains ] is **1**, and since an vertical 
and horizontal pixel is a dot, in drawing 12 (b), the pixel of eye these two-line trains [ two trains ] serves 
as a dot. It is the processing which makes it produce a pixel when there is no pixel in the point located in 
the four directions of the pixel of arbitration contrary to [ contraction processing ] expansion processing. 
Drawing 12 (c) is in the pixel condition after carrying out expansion processing of the pixel condition 
shown in drawing 12 (b) (refer to 54 pages - the aforementioned " image-processing-fundamentals 
technique" (technical Hyoronsha issue) 56 pages). A noise is removed by performing such contraction / 
expansion processing several times. 

[0010] The image after the noise was removed is sent to a chain code processing circuit (9) (S3). CPU 
(4) connects a circuit changing switch (8) with one code train memory (40). Here, chain code processing 
sets up a reference point and two or more dividing points on the border line of an image, expresses the 
sense of each dividing point over a reference point with the figure called a direction code, and expresses 
the profile of an image by the digit string (refer to 93 pages - "computer-image-processing" (SANPO 
PUBLICATIONS) 95 pages). A direction code shows the direction of the dividing point over a reference 
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point in order in the figure to 0-7, as shown in drawing 5 . When the direction of the dividing point over 
a reference point is not in agreement in the direction of [ to 0-7 ], a nearby direction code shows. In this 
example, as shown in drawing 6 , while preparing the profile of a tablet (2) on X-Y coordinate, four 
points A, B, C, and D which separated mutually clockwise are first set up at equal intervals on this 
border line. The first reference point is set to A and the coordinate is set to (0, 0). The coordinate 
location of each dividing point is expressed with a direction code, and a chain code array is created 
about each section length so that two or more dividing points may be later set up and mentioned at equal 
intervals next, respectively about the four sections, A-B, B-C, C-D, and D-A. In addition, although the 
configuration of a tablet (2) is circular, 8 after [ expedient ] explaining square shape is resembled, and 
drawing 6 shows it. 

[001 1] The procedure of a chain code array is shown below. Two or more dividing points are defined at 
equal intervals within each section. In the example shown in drawing 6 , a dividing point (21) and (22) 
are set for one dividing point (20) to a corner between this point (20) and Points A and B, respectively. 
Next, it searches sequentially from A in which direction the next point is located to the point used as 
criteria in the counterclockwise direction, and it is expressed with a direction code. Although many 
dividing points are set up within each section in actual chain code processing, the point dividing after 
[ expedient ] explaining is set to three in drawing 6 . 

[0012] In drawing 6 , the dividing point (21) which adjoins each other by the counterclockwise rotation 
side to a reference point A is located in the negative direction of the X-axis, and the forward direction of 
a Y-axis. That is, the direction code of a dividing point (21) turns into a code of "5" shown in drawing 5 
R> 5. Chain code processing circuit (9) once memorizes the code of "5", and makes the coordinate of 
dividing point (21) (-1 and 1). Next, a reference point is transposed to a dividing point (21), and the 
dividing point (20) which adjoins each other by the counterclockwise rotation side from this point (21) 
is measured. The direction code of a dividing point (20) is set to "5." "5" which is the direction code of a 
dividing point (20) after the code of "5" which memorized the chain code processing circuit (9) 
previously - memorizing - the coordinate of this point (20) - (— it considers as -2 and 2). 
[0013] Hereafter, if the same actuation is repeated, in section A-B, a chain code array will be set to 5566 
and the coordinate of Point B will become (-2 and 4). Hereafter, the above-mentioned actuation is 
carried out also in other sections, and a chain code array is acquired about the dividing point of the 
border-line perimeter of a tablet (2). A chain code array is memorized by code train memory (40) 
through a circuit changing switch (8). In addition, the coordinate of each dividing point is restored from 
a chain code array in a comparator circuit (5) so that a postscript may be carried out. 
[0014] If the completion of storing of the chain code array of the tablet (2) which should serve as criteria 
with the flow chart of drawing 3 is carried out at code train memory (40) (S5), a user will decide 
whether to capture an inspection image (S6). When capturing an inspection image, a band conveyor (12) 
is operated and the tablet (2) which should be inspected is set as the location which countered the 
camera (10). CPU (4) switches a circuit changing switch (8), and connects a chain code processing 
circuit (9) with different code train memory (41) from the code train memory (40) the chain code array 
was previously remembered to be electrically (S7). Also with the image of the tablet (2) which should be 
inspected, an image-processing circuit (3) performs the same processing as the above, and stores the 
acquired chain code array in code train memory (41). 

[0015] If the completion of an input of the chain code array is carried out at code train memory (41), 
CPU (4) operates a comparator circuit (5) and a comparator circuit (5) compares the section length 
obtained from the chain code array stored in both code train memory (40) and (41) for every section 
(S8). For example, in section A-B, since a chain code array consists of 5566 and four codes, section 
length is 4. The allowable error of section length and the allowable error of the coordinate of each 
dividing point which can be read in each code are beforehand memorized for every section in the 
comparator circuit (5). In here, even if the allowable error of section length and the allowable error of 
the coordinate of each dividing point have a chip and a swelling to the tablet (2) used as criteria, they are 
determined from the amount allowed on the efficacy of a tablet (2). Moreover, if it is the configuration 
where covered the perimeter of a tablet (2) and slight irregularity continued as shown, for example in 
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drawing 8 , although section length will exceed an allowable error, there are some which are allowed on 
the efficacy of a tablet (2). it is not considered that even this tablet (2) is a defect - as ~ the allowable 
error of section length - in addition, it has set up to the allowable error of the coordinate of each 
dividing point. 

[0016] In the one section, a comparator circuit (5) will be compared about (S9) and the next section, if 
the difference of section length is in an allowable error. It judges whether the comparator circuit (5) 
compared about the profile perimeter of a tablet (2) (SI 1), and in all the sections, if it judges that it is 
less than an allowable error, the signal that he has no abnormalities will be emitted (SI 2). In the one 
section, if the difference of section length acquired from a chain code array is outside an allowable error, 
it will shift to step S10, the coordinate of a dividing point will be restored from a code, and the 
coordinates of the point within this section will be compared. With [ a coordinate difference ] an 
allowable error [ less than ], the section length of the next section is compared (SI 1). If the coordinate 
difference is over the allowable error, it will judge that a comparator circuit (5) has a defect within this 
section, and the coordinate of the dividing point exceeding an allowable error will be sent to a drawing 
circuit (6). A comparator circuit (5) draws the part judged to be a defect (SI 3), and displays a drawing 
circuit (6) on a display (7) (SI 4). 

[0017] Actuation of the comparator circuit (5) shown in S14 from step S8 of a flow chart is concretely 
shown supposing the case where it dents and there is (28) in section A-B, as shown in drawing 7 . In the 
following publications, 1 and the allowable error of a coordinate are assumed to be 0.5 for the allowable 
error of section length, respectively. A depression (28) is formed ranging from the dividing point (20) to 
Point B, and the chain code array is created beforehand in the chain code processing circuit (9). On the 
profile of a depression (28), three dividing points (23), (24), and (25) are set up, and the chain code array 
to Point B is set to 0664 from a dividing point (23). Therefore, in section A-B, a chain code array is set 
to 550664 and section length is set to 6. Since a chain code array is 5566 by the image of the normal of a 
tablet (2) like the above-mentioned and section length is 4, the difference of section length is set to 2. 
Since the difference of section length is beyond an allowable error, a comparator circuit (5) distinguishes 
that a fault is in section A-B. Since the code of the point [ dividing / 2nd ] (20) corresponds from a 
reference point A and codes differ from this point (20) before Point B, it turns out that there is a fault in 
the meantime. 

[0018] A comparator circuit (5) searches for the coordinate of each dividing point (20), (23), (24), and 
(25) from the code train 0664 which shows a fault. Next, this coordinate is compared with the coordinate 
of a criteria image. Drawing 9 (b) expresses the code train and coordinate of an inspection image for the 
code train and coordinate of a criteria image, respectively. [ in / in drawing 9 (a) / section A-B ] When 
the coordinate of both images is compared, there are not a dividing point (22) and a thing which is 
dented and is settled in an allowable error to the coordinate of the image of the other party about the 
coordinate of the dividing point on (28) (23), (24), and (25). That is, it turns out that the tablet (2) shown 
in an inspection image has a fault in section A-B to the image of the tablet (2) shown in a criteria image. 
A comparator circuit (5) sends the coordinate data of the point B which sandwiches the dividing point 
(22) which constitutes a fault, (23), (24), (25), and a dividing point (23), (24) and (25), and a dividing 
point (20) to a drawing circuit (6). A drawing circuit (6) draws a graphic form based on this coordinate 
data. 

[0019] It becomes the shape of a rectangle which shows that this graphic form is dented as shown in 
drawing 10 , and it has (28), and it dents on a display (7) and the graphic form and section A-B of (28) 
are shown in it. Thus, the section and the configuration of a fault of a tablet (2) are known, the section 
which took out the tablet (2) and was displayed on the display (7) when this tablet (2) judged the 
operator who is looking at the display (7) to be poor - a fault and its configuration - base - it can check 
quickly. In addition, the tablet (2) judged to be poor is further conveyed on a band conveyor (12), after 
checking a fault and its configuration. With the drawing equipment (not shown) coordinated with the 
image-processing circuit (3) next, although this tablet (2) can also be sampled, this drawing equipment is 
a well-known technique, and omits a publication. 

[0020] In this example, the profile of a tablet (2) is searched at the predetermined section, a fault is 
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searched for every partition opium poppy and section, and if there is a fault, the configuration will be 
displayed, therefore, the conventional equipment which compares the whole surface product and 
perimeter length of a tablet (2) — comparing — discovery of a fault « base — it can do quickly and the 
location of a fault can also be pinpointed easily. In this example, although the tablet was illustrated as an 
inspected object, it cannot be overemphasized that can apply this example to the test equipment of not 
only a tablet but various configurations. 

[0021] Explanation of the above-mentioned example is for explaining this invention, and it should not 
be understood so that invention of a publication may be limited to a claim or the range may be ****(ed). 
Moreover, as for each part configuration of this invention, it is needless to say for deformation various 
by technical within the limits given not only in the above-mentioned example but a claim to be possible. 



[Translation done.] 
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